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(57) [£*j] 

m\t. ^i^iK3xio !, cm , y.±. mjpi. 

5, tfm^tH^S. C03>^^hi±l:5OO/i 
mdxOAuilt, ^E-CO^OH 15 0 wmCO^-v 7^ 

«MAumMPa<om«t-m/E (i-v) ^sraij^Lfc 

HI. 9xiO"'Qcm ! ttt(S«fiHii&o&. 
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( 2 ) 

1 

im&m 1 ] '>&< t hmm^ ZnSe, ZnSS 
e, ZnS, ZnMgSe, ZnMgSSelOpII 

mte>?? bmiz&mmTtf&mizmxtttix^zz io 

[§9**2] mtt>*P Kmc. lxiO !, cm'' 

[$mm3] m^y?? vmnmztf. ionmK 
tts5 z. t. trzimm i \z%^m<Dit^®^m 

[If*«4] S5tBn>^^ hllc, KJlifc (RF) £ 

fcttm-?+t--r^p hd>« (ecr) jc=fco±fig;$n 

&z.£*&mtr%m&mi\ztm.<Dik&®*mw : 3i 
w. 

[W*"16] 4>ft< tfcSEA*. ZnSe, ZnSS 
e, ZnS, ZnMgSe, ZnMgSSelfflpHI 

i -v i \ t *rv7<t-&vo¥m&T-ffif$,znfz{t 
-&M¥mfrmwL±tz, -y>7mm&mz>f£i£>izniifr 

p®. I I -V I mv-i \ t **v-?it&® 1 ¥-mfo*3itfLtt 30 

HfHEfiKfi^ >/W\Z 1 mm<f>«±»:* U7^XfSt 
•T-5i«^& (RF) ®mJ1>£fz.\3.nTV-1 2u ha> 
&m (ECR) 13y*mZ-%Z\t.%:¥fWl£-?Z>it-£;®¥- 

[IS^7] fi£g^>A'ft-T=. ZnSe, ZnSS 
e, ZnS, ZnMgSe, ZnMgSSefCpSI 

*gx * * jusss \z j: o itw l xis.rn.mm & m&t 

U ^fet^Sfcfe^iftfEpin I-VI« 

Jf £ itfife{£J£tn;Jf± tcjgfiE-r 3 lt^«l¥ifgI<B 93£ 
gateaux, 

iffffEa hH^©^^i§AfflT"$)oTmrlBm 1 <Z>5 

Gw^mfrgimommmw. 50 
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CO 0 0 1 ] 

if^ommmmizm-rz&oT'&z. 

[0 0 0 2] 

2) ^^iw^®ici«itsK-t;>^^nfe^i^^^ 

3) ^Mi^^iW^SfcH^^'il^^T^Cl 

4) &Jg£#^&0£&Rj£;iC<£oTA'>K*r -^Sr 

©4^*5- tSLmznt>tiT^z>. 
[0003] ^z\-r?&mz. ±t3© 1) iZTfkTttmmm. 

&&X<Dfztt><Dm^-tt?mffip 2 3 4 (ft) t-fX> 

[0 0 0 4] L#>Lftifi. p^Z n S e (C*5liT. 
m,T'$>Z>±l'>it7k& (HgSe) . $>Z>^Wr)i>Mt 

mm (znTe) &&mt<Dzi>?t> hmizm^T&v? 
ti or— % v z mm & l j; o t -r -5 £ nxa 

•5. h5#«. TAppl. Phys. Lett. 61 

(1 9 9 2) pp. 2 5 5 4-2 5 5 6J K^StlT^ 
2><k?\Z. #^JS-e«)-5Hg S e €rrn>^^ hM{Cfflli 

zz:nz£r)nm-mi£¥i&tfm&mzte<o. z\<d=i> 

?P bJl£fflV>T§Sf££nfcLED©l#tet>ftJbLT<^ 
•5. (Appl. Phys. Lett. 

6 1 (1 9 9 2) pp. 3 1 6 0-3 1 6 2)'KSStl 
-Si^tCl. HS(C~5 X 1 0" cm-'SScDig 

ISpSZnTe$;ffifflU $ €> tc -?-<£> pSZnTei 
pSZ n S e t<Dra«ffim^<0A'>K^-7-fey HcJ; 
Z>m&e>&W$:te<-tfzit>\Z. ZnSe, Te,., CDjg 

[0 0 0 5] 

[«B^^ftL-=fc5<fr^^] L^L/j:^e>, 

tZnSe f CD^^jSSI'*fT^ + V 'J TiS^CO^t* 
fr<bW*>frU£.?lZ (fcm®m Vol62, No2, 
116, 1993) . 3X 1 0"cnT' IHtCD&mm^ 

m&frz&feztizziy?? hmmw&omzmm-r&fe 
M&m<Dm'p\*z\n&.±.misbmK -rutt. zns 



( 3 ) 

3 

e, ZnSSe. ZnS, ZnMgSe, ZnMgSS 
(ZnSeO^, iiST2. 7eVgg) . 
X' $, -5 * - MzM I, Tftft \Z M I *mm&*r <£>#ffi \Z 

snsi&t. pm^ B x'it±$^(Djioizmms. \ t -e>? 

ttH»&ttiRlC»*. 10 
[0 0 0 6] *^B^«. iOJ:56:t£*«)WH^i»c«* 

a$nfcfc©-c, pS!?^ k^^^i i -v i mit-s® 

[0 0 0 7] 

Ztztb. 4>tt< fbfffitfi. ZnSe, Zn 

SSe. ZnS, ZnMgSe, ZnMgSSef©p 
S!I I -V I i^-l" K=ft7^W##TM2n 

P ^i i -v imrf-i \^^^y^it^m^m^^^ 

ftVT*-s. yznmm&zntzfc'Sm^mwmw.iz 
*5^t. u>?? hmiz&mmTtf&m. wmixi 

0 2 4 cm s UA±) \zB\2tlX^Z>Z\iziz L/fc. 
[0 0 0 8] Sfc. 3<DJ:5^BM : &^-r^feJ6, * 
9£W\t. '>U< tfcSSB*^ ZnSe, ZnSSe, Z 
nS, ZnMgSe, ZnMgSSefOpII I-V 

^s«±tc, *-s.v?mM*mz>fziibizpmi i- 30 
^ h»£j&ft^>AftT#Ti&xe^:>^)i/j5£g 

(rf) ie^>ttutf-y-fi'Pt-D> 

(ECR) Ufc. 
[0 0 0 9] 

Sr^-fiJC (m^l x l 0'° cm 'Kl) MX^ittzZ. 
3>^^M©f$^ 1 0 nmjy.TTfe-SCliJCio 

t^o3>3?^ m©iByifitft«r<ft**-a-*;i4:3a»?iffi 
t*-5. ^>5>?bm\z, mm& (rf) s&im* 

-fi/DhD>M (ECR) iZJzQ£.l£2Wz&m77 

x-7 ^m^x^mm^M^mizmxt?) z. t. \z «t o t t. 
t^z> z. nz .tcTtiieti^llro^ffli&^f*. 

[0 0 10] n>?? bfltr^lJi^Sr^ffiKig 50 
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7 * xm&ti-fzmm®. (rd ©e^>^fcn^-9- 

l-^DhP>*R6 (ECR) #>£fift*.£>;i<hf;:J:oT 

S§^^#;u«ift3fc£igfln£-B\ p3H i-viis^i- 
k*^ y ■jifr&to^mmz&mtBi-e&m&mx.-tz z. <t 

[0 0 1 1] Mft>A|>5l:*l,>T. ZnS 

e, ZnSSe, ZnS, ZnMgSe. ZnMgSS 
e^»p3!I I-VIl7-1'H4 : 1'7^«!*iM 

s«±K:$H i ttx e ^ * •> + )vj&&m\z «t o *t« l t<£ 
<t&v>)¥mfrm&v>$immm\z$>^T. &&in.m^<D& 

*^Affl©^lcD^^*;U^><h. n>i?i7 hB-vCD^ 
*#Affltr*oTS 1 <r>=7i/ti)\,13>£. ^U7-fXi 
©A- # i^fg 2 © ^ ^# y h £fi£fi^ >Ai*i izm x. 

[0 0 12] 

[SttfiOT] Bill *%BJT'fflU^»^xtf^ + ->^ 

[0013] ^©^gcD^A^-V >A* 1 KteSSii^ 3 # 
SMSn, «A^* Wtl:fe«fc£flft2!&3rtttiWA?--* 

> a i cssjftd tat mn&m ^ > y 2 t «t o tme £ n 

>A*5{CSi^SnTViS. LT. ^fi^-^>A*5rtC0 
S1K7CE>&g«. V-^tfU-^ 6 KcfcoTiEgfi^ns 
J;5Cfi:oTl^. figg^-V >A* 5 Mzl^^M (-fe 
;U8~10) *^lt6tlT*5D. -fe;u8(iz n^-^ 
±.A9\tS eft^f-Um. tJHOIiZnCli 

Sfc. ^KDffitr. 0. lmm^cD^-U^-f 
Xg$ft5ti7-/*M>lli:, 2mmid©tiJ 

a. ci«fiKgg i ^>A-5rt«cntc^$n}tas5*^ 

^>^l 7lCj;oT^iSX^t3«BE$tlTt,^-2.o 
[0 0 14] -JkOXoU 

[0015] G a A s WSl 2 1 *@i«*^*T* 5 

o §°<z\zwmtz>z\ £\z^r>mm2 1 mwomm&n 

^, »«2 imm<D9 U— X>^Srff5. -5-©^, Ga 
AsSi2 l±lC-t;U8~l 0fr*>ft=f-m*WMt&lz 

tin' -ZnSe|22, n-ZnSe|23, p-Z 
nSeI24, f$#IH-^p-ZnSei*>b^ 
■3>9>7 hI2 5 n, n' 

Z n S etf<C-fe;H 0*>e»««[*«rfiA-r*c:<!:»CJ:o 
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5 

ZnSetl:7y*M>l lfrb^mzmA-fZZ. 
t\Z&iXMf8.2t\2>. HI*Ih-yp-ZnSei 
fr*>f3.Z>3>?i? bM2 5(i. ±)18, 9t>*e><Dtt¥& 

tlCioTJ^fiE^n-S. Au£±Jj£#<!:T-3:t 
— 5^^7«1S2 6, 2 7 ^n>^^7 t-12 5CD±B*5ct 
[;G a A s IS2 1 ©TIlC^Wn^L. fg^SSt^ 

<&^fi£-r-5o d^x-n>^^ h@2 5 (D^mm^mmt 

^<tfelxlO"cm- 1 6l±TS5. 10 
[0 0 16] dC9«t-5(C, b/f 2 5 IdgsSSIIC^ 

e,n-5o ###:+tC^lg^^#»{C?gA^ii-^^i:lC 
>fc, •yi'^^i' HCratZ n S e £ffll<»T^ 

-5©t> 3>^^ bm/¥m#mftmx*/*> b*y-tv 

[0 0 1 7] fcis, ^fi©K-A>KinltLT, 
C 1 <Dmz. Al, Ga, In, I Uiilfimi €>n, * 
fep^tLTN©faiC. Li, Na, K, O, As, P 

[0 0 18] -hteHig^JtriJUTtt. pS^-f K^i"V 
^1 I-VlMiftiLTZnSeSfflWc^ Ctl 
teffcCOpS^-f I-V Ift^SfrZnSS 

e, ZnS, ZnMgSe, ZnMgSSefSffl^T 

Ttt*— 3 y?mM2 6tLTAuS±MinM 

£"T-5 = 40 
[0 0 19] Sifc, ±fHHJS^]{C*5HT«7^A;i'^> 
1 1, 1 2 HiS^Kfaie (RF) ti-aTM^y** 

££fi£f-5a*. ma. m^-y-fi'p hD>*» (ec 

FStliECR$:fflWc7yAM> 1 2 CO^'J X 
Wit 1 mm <()^±*n«i-^T* &-£>. ^SSrJg 
j£f Z>rztbC>7i?ti)l'tf> 1 1 IWJ7^X§^tH 
S«7rttrigA^n/t^*^Wgtt^Sn/j:^ 
£s!>, ^'J7-fXlttO. 2mm<J>trF@gT&-5<frg 50 
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[0 0 2 0] $b(C, ±ffi*J6fflTtt. Z\>??bm2 
Stii&mz. -feJU8, 9^e^»^n^5i-T^«t:(Bl^ 
C 7^*JW> 1 2 SfflKTa**XSSfi 7 

[0 0 2 1 ] ^mzK<D&?t£?5teX'*mmz<& 
[0 0 2 2] *« (^ST**tX«. il3?©7jJ*T 

8. 9«fc9/ffj£©#^*&*«fcRWU ««±(CiP$ 
ttl. 5 (imCilillpIZ n S el*lt? + y t ^ 

B2 5otiL, s e/zn^mmmvc-ims.. m. 

ftii^O. 8«m/hrTffofc. ^M<D Y— ¥ >?\Z 

«. mm&mm (rf> ^©5y*M>i2?:ffl 
i». rss/i^a!^^ 2 5 o w, &mjS7.<Dm&&mo. 1 

sccmilfc. tiH0ttnS©ZnSei£ 

[0 0 2 3] Ek±.<D£oiZLTiEmLf^m&mb-7 
fflpIZHSeCay^i? hllC. 5 0 0 /imiiifflAu 
ttffii, -?-CDil0«C 1 5 0 MrrKD^ ^Sr^U *<J 1 
0fg»®«£WT3Au®®££i*fi£L;'c., r«MAu 

m^om^-mm (i-v) wtt^ayjeufcii^^, 

[0 0 2 4] *7h7^ty^IS^2X10" 
c m" ' fg«<Z>ffi&ta pSZnSe I - V#tt*j£ 

cO^iO, Z n S elCgiff^SlcK-y-r 

Ac. 

[0 0 2 5] @5lC^-Tctc>lC. Cfflii^l 

F--7<DZi>*i7 KJf ficDgsftJimtST^SrS IMS 

e>We>*^«t<i;5fc^i^©IR ; PiSS«^«c< £t>3 x i o 
" cnV'KUiifcD. Z3>5>? bmvmmiZfo l . 5«m 

[0 0 2 6] $b«C, IW&h7>X$7->3>7-f 
> ; E5 i ;U (TLM) /t^ — > (}$Sf 5- 12 13 9 5 
^#SS) &Z\<Dzi>9{7 bm±lzj&0LL, &M&tt.m¥ 

m±\Z\$Au*MMl,T-&&{t%:'fT-otz. 06H Z\<D 
ftftkffita © »J 36 O «> IC ffl t >fc T L M / 1 ^ — > O m« M 

»e.n-5»tt«trttti. 9xio-'Qcm' <tjt«we 



( 5 ) 

7 

1 0 ! Q • c mTfe^t. 

[0 0 2 7] Sfc. 0 1 «ZjK-r7v ! ^^^> 1 1 SrfflU 
T(getnP^Z n S eXt!:?*->^)UJi£Jg/5&L, ^v 5 

h0«:J«fiS-fr. LEDSf^RLt. n 
SZnSeitit;H Oi&ffl^T^^tfc. 
KLTfn^fcLEDOttttSffffiLifclS*. t£*<£>^ 

^<DmffiTi^^©L EDta^wfe.n/to p> 10 
^ hH©jijn4j|t<a:aconTia^j«»i**«iio-r* 

fztb. 1 0 nmWTt'lS^t'-SCli^MS L^^. 
[0 0 2 8] R±©cfc57SSI*E^JC0Zi>^i' M255: 

fgllC pgJZ n S eJllCffiH&&j8 (R F) ;£j££/t 
««T-9--f £7 D h P >*i» (ECR) tt\ZJ:-oT&m 
ftCftXefiAU ^>?2 hM2 SZ1&tfL?Z>Z\t\Z 
«fcO, nn<t*JR&SS»a#fc«^KA»«: I -vw 
14. titW*-5'^Stt«S«Ct««T*5. ^2 
K, d©a>^^ M2 5 20 
»J£tt&fl£«Sl^5££#«iJI)B-T?»*. ?&3iz. Z<Du 

^¥»W^KTI^i?<7)LEDai^*q#e>n2). JB4t. 

xtf^+-> j c;u@^«fe«6©^> ! *;i-^> i i t, a 

hI2 5 J£/£©fc«6©^:x#)l/;tf> 1 2£r|W]— f£ 
*?t>A5l*Jl:»lt*Ctl:A-3T. 

t;H-a>^^hI2 5t©M^l5^i^t' 30 
-5. 
[0 0 2 9] 

[^b^w^] w±»iiO, *^B^tc<tn«. p^i i 
&m&&& (t«j^.«i xio"cm-') izmA-?z>z.t 

- Fiz&^T&ummmm&Bimizttz. 

[0 0 3 0] £tz> n>^i7 lOnmH 
TT-$>-5d<i:tCcfcoTdCDn>^^ h JB<Z>iS5iJt£tn;£<g 

[0 0 3 1 ] mm& (RF) SfcfSHTit-f ?o 

(ECR) (Ccfc0^fi£$*aAc^^^7Xv€:ffl^T 
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&mmirrf&&iz^>?p bmizmx2ftz>z.<t\z£-3 

s nt t z. t \z «t c t fc ±ia <t isitiwf^ffl mzk & ±-r 
z>. 2*>iz. mm®, (rf) jtasw^ohD> 

(ECR) rotU7-fXgAUmmi|)tJ[±T'S5c: 

[0 0 3 2] ik&®¥m#&W<D&&t&W\Z&l*T, 5£ 
•J X^CD^€-^^^iSAffl©^2(75 5v*;^>Sr 
®^A»^BST^i^<. te^^ttilCXtf**^ 

[M»fflW«£USBJ] 

[si] *%LW<D-mmm\z&z>zi>5>{; hjifc*rr* 
^fi©uiBH0-rfes. 

[02] *^b^«— mmm\z&z>a>?f hmz^Tz 
[03] ^mm-vmzntcmm&mF— 

IZn S eXt!^*->-vJl'^ft©tigit-«I£!Nf14S:^-r 
[04] figtipIZnSeXW + ytMl (N 4 

— Nd ~2xio"cm- 3 ) (Dmm.-miz'&fti&K-rm 

[0 5] *&yw~$iffiM-cnt>nfc&mg>m\ i —-7p 
SZ n s exe^^r->^;u^f B rt©^*^jfiScDgi!$ 

[0 6] *¥£w<D-ni&mT''&znfzmmg>m.\ t -7o 

mz n S eXtf^^->^;^^±tC^fi£LfcTLM/1^ 

[07] z e s e\zmKisfr&mm?mm\zttTz>i£& 

fb^£*-r0-e$.-5. 

[^^©IftBJ] 

— ^. 7---S^> 8, 9, 10---fe)l/. 11, 12-7 

vt>)viiy, i 7 -mmn&mtfyy* 21-GaAs 

SS. 22-n* -ZnSei. 23— n-ZnSe 
1, 24-p-ZnSel. 2 5-D>^^ hi, 2 
6, 2 7-m«i. 
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[05] [06] 



Au/p-ZnSe( heavily N-doped) 
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